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Supplementary Figure 1.  

The distribution of ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) 

derived from FLUXNET eddy covariance measurements across the globe. Climate zones are 

defined as tropical (20oS-20oN), temperate (20oN-50oN and 20oS-50oS) and boreal (north of 50oN) 

regions, respectively. Solid symbols indicate the average 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 value for each climate zone. Shaded 

area refers to the distribution of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜

 values for each zone. The number of sites distributed in each 

climate zone is shown at the bottom. 
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Supplementary Figure 2. 

The ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) estimated from 

different climate datasets and different methods. a,  derived using MODIS NIRV and 

WATCH Forcing Data Methodology to ERA-Interim (WFDEI) climate data. b, 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  derived 

using MODIS NIRV, CRU/NCEP climate data and a nonlinear regression method.  
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Supplementary Figure 3.  

Relationship between ecosystem-scale optimal temperature of vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) 

derived from MODIS near-infrared reflectance of terrestrial vegetation (MODIS NIRV) and 

from Normalized Difference Vegetation Index (NDVI) datasets. a, The spatial pattern of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 

derived from NDVI datasets was generated by averaging over estimates derived from the three 

NDVI datasets (GIMMS, MODIS and SPOT, respectively) using the same method as Fig. 1c. 

Given the inconsistent spatial resolutions of the different products, we resampled 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  to a 

common grid of 8 km before averaging. b, Scatter of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 derived from NDVI datasets and those 

derived from MODIS NIRV. Each point indicates 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 in each 8 km×8 km window. For each point, 

the NDVI derived 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 value was estimated as the average of the 𝑇𝑜𝑝𝑡

𝑒𝑐𝑜 values of three different 

sensors, and the NIRV derived 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 value was estimated as the average of the 𝑇𝑜𝑝𝑡

𝑒𝑐𝑜 values in the 8 

km×8 km pixel window. The dot line in gray represents y=x and the dot line in red is y=0.81x+3.08, 

which is derived by linear regression. 
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Supplementary Figure 4.  

Relationship between ecosystem-scale optimal temperature of vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) 

derived from MODIS near-infrared reflectance of terrestrial vegetation (MODIS NIRV) and 

from MODIS Enhanced Vegetation Index (EVI) data. a, The spatial pattern of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 derived 

from EVI datasets using the same method as Fig. 1c. b, Scatter of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  derived from NDVI 

datasets and those derived from EVI datasets. Each point indicates 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 in each 1 km×1 km pixel. 

The dot line in gray represents y=x and the dot line in red is y=0.98x+0.12, which is derived by 

linear regression.  
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Supplementary Figure 5.  

Relationship between ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) 

derived from MODIS near-infrared reflectance of terrestrial vegetation (MODIS NIRV) and 

from Sun-induced Chlorophyll Fluorescence (SIF) data. a, The spatial pattern of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 derived 

from SIF using the same method as Fig. 1c. b, Scatter of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 derived from NIRV and those derived 

from SIF. Each point indicates 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 in each 2o×2o pixel. For each point, the NIRV derived 𝑇𝑜𝑝𝑡

𝑒𝑐𝑜 

value was estimated as the average of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 values in the 2o×2o pixel window, and the fluorescence 

derived 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  as the average of four fluorescence data (derived from two different retrieval 

windows, 757nm and 771nm, as well as the two polarization states, S and P). The dot line in gray 

represents y=x and the dot line in red is y=1.09x-2.81, which is derived by linear regression. 
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Supplementary Figure 6.  

The ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) derived using 

the daily mean temperature (Tmean). a, The spatial pattern of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 derived using Tmean. b, Scatter 

of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 derived using the daily maximum temperature (Tmax) and those derived using Tmean. The 

dot line in red represents y=x and the dot line in gray is y=0.90x-1.66, which is derived by linear 

regression. 
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Supplementary Figure 7.  

Comparison between the ecosystem-scale optimal temperature for vegetation productivity 

(𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) estimated in this study and leaf-scale optimal temperature of Vcmax (𝑻𝒐𝒑𝒕

𝒍𝒆𝒂𝒇
) from leaf-

scale measurements. 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  estimated in this study is determined using MODIS near-infrared 

reflectance of terrestrial vegetation (MODIS NIRV) data. 
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Supplementary Figure 8.  

The distribution of optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) values and mean 

annual growing-season averaged daily maximum air temperature ( 𝑻𝒎𝒂𝒙 𝒈𝒔
𝒂𝒊𝒓 ) values for 

different biomes across the globe. Solid symbols indicate the average 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜

 for each biome, and 

hollow symbols indicate the average 𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟  for each biome. Shaded area with darker color refers 

to the distribution of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜

 values for each biome, and that with lighter color refers to the 

distribution of 𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟  values for the corresponding biome. The definition of each biome is the 

same as Fig. 2: ENF, evergreen needle-leaved forest; EBF, evergreen broad-leaved forest; DNF, 

deciduous needle-leaved forest; DBF, deciduous broad-leaved forest; MF, mixed forest; Shrub, 

closed shrublands and open shrublands. 
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Supplementary Figure 9.  

Differences between growing-season-averaged daily maximum air temperature (𝑻𝒎𝒂𝒙 𝒈𝒔
𝒂𝒊𝒓 ) 

and ecosystem-scale optimal temperature for vegetation productivity (𝑇𝑜𝑝𝑡
𝑒𝑐𝑜) for different 

regions. Climate zones are defined as tropical (20oN-20oS), temperate (50oN-20oN and 20oS-50oS) 

and boreal (north of 50oN) regions, respectively. The future 𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟

 was calculated using IPCC 

predicted climate under three different RCP scenarios (RCP2.6, RCP4.5 and RCP8.5). 
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Supplementary Figure 10.  

The percentiles in the biweekly averaged daily maximum air temperature (Tmax) distribution 

when the ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) is observed. 

𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 is determined based on MODIS near-infrared reflectance of terrestrial vegetation (MODIS 

NIRV) data. 
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Supplementary Figure 11.  

The ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) estimated from 

AVHRR NDVI datasets over three consecutive periods during 1982-2009. Spatial distribution 

of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  over the period of 1982-1989 (a), 1990-1999 (b) and 2000-2009 (c), respectively. d, 

Latitudinal average 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 over the three periods. For each period, the solid line and shaded area 

indicate the mean and s.d. of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 summarized by latitude.  
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Supplementary Figure 12.  

The relationship between the ecosystem-scale optimal temperature for Gross Primary 

Productivity (GPP) anomalies and the annual mean air temperature anomalies. Each point 

indicates a site-year. We used data from flux sites with more than 5 year GPP available and 

detectable 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜

 (see Methods). 
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Supplementary Figure 13. 

Change in ecosystem-scale optimal temperature for vegetation productivity ( 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 ) and 

growing-season-averaged daily maximum air temperature ( 𝑻𝒎𝒂𝒙 𝒈𝒔
𝒂𝒊𝒓 ) across different 

latitudes. The upper charts current 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 versus future 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟  and the lower charts acclimated 

𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  versus future 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟 . Current 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  and 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟  are calculated using current temperature 

during 2001-2013, whereas acclimated 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 and future 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟  are calculated using temperature 

during 2091-2100 projected from General Circulation Models (GCMs) under the RCP 2.6, 4.5 and 

8.5 scenarios. Acclimated 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 is determined based on the projected temperature and temperature 

sensitivity of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 given the annual precipitation level predicted for the period of 2091-2100. The 

solid line and shaded area in each panel indicate the mean and s.d. summarized by latitude. 
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Supplementary Figure 14.  

Change in optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 ) and growing-season-

averaged daily maximum air temperature (𝑻𝒎𝒂𝒙 𝒈𝒔
𝒂𝒊𝒓 ) for tropical evergreen forests. Future 

𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟  are calculated using temperature during 2091-2100 projected from 31 General Circulation 

Models (GCMs) under the RCP 2.6, 4.5 and 8.5 scenarios. Acclimated 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 is determined based 

on the projected temperature and temperature sensitivity of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  given the current annual 

precipitation level, without considering precipitation shifts between the two periods. ** indicates 

that 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜

 is statistically significantly lower than 𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟  at 99% (P<0.01) level based on Paired t-

test. 
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Supplementary Figure 15.  

Comparisons between acclimated ecosystem-scale optimal temperature for vegetation 

productivity ( 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 ) and future growing-season-averaged daily maximum temperature 

(𝑻𝒎𝒂𝒙 𝒈𝒔
𝒂𝒊𝒓 ). Acclimated 𝑇𝑜𝑝𝑡

𝑒𝑐𝑜 and future 𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟  are calculated using temperature during 2091-2100 

projected from 31 General Circulation Models (GCMs) under the RCP 2.6, 4.5 and 8.5 scenarios. 

Differently from Fig. 3, acclimated 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 is determined based on the projected temperature and 

temperature sensitivity of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 given the current annual precipitation level, without considering 

precipitation shifts between the two periods. The solid line and shaded area indicated the mean 

and s.d. summarized by latitude. 
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Supplementary Figure 16.  

A case showing the use of temperature response curve to detect ecosystem-scale optimal 

temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) for a pixel. Gray dots indicate the observed 

MODIS NIRV and the corresponding 16-day-averaged air maximum temperature from 2001-2013, 

and black dots are the 90% quantile for each 1 oC temperature (see Methods).  
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Supplementary Figure 17.  

The ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) derived using 

MODIS near-infrared reflectance of terrestrial vegetation (MODIS NIRV) for different 

atmospheric vapor pressure deficit (VPD) bins. The spatial distribution of inferred 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜

 based 

on MODIS NIRV (a) is compared with that estimated using the same method but under the 

condition that VPD values fall in a specific range of 0-1 kPa (b), 1-2 kPa (c) and 2-3 kPa (d), 

respectively.  
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Supplementary Figure 18.  

Variance inflation factor (VIF) between vapor pressure deficit (VPD) and 𝑻𝐦𝐚𝐱 𝒈𝒔
𝒂𝒊𝒓  along the 

gradient of mean annual VPD. The variance inflation factor (VIF) between VPD and 𝑇max 𝑔𝑠
𝑎𝑖𝑟  

under each VPD bin in the regression model shown in Eq.2 (see Methods). 
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Supplementary Figure 19.  

Apparent and partial temperature sensitivity of ecosystem-scale optimal temperature for 

vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) along the gradient of mean annual vapor pressure deficit 

(VPD). The apparent sensitivity of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 in response to changes in 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟  was calculated as the 

slope of the linear regression between 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  and 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟  for a given VPD level; the partial 

temperature sensitivity of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  to 𝑇𝑚𝑎𝑥 𝑔𝑠

𝑎𝑖𝑟  was estimated based on a bilinear regression as a 

function of 𝑇𝑚𝑎𝑥 𝑔𝑠
𝑎𝑖𝑟  and VPD (see Methods). 𝑇𝑜𝑝𝑡

𝑒𝑐𝑜 is determined using NIRV data from satellite 

observations from Moderate Resolution Imaging Spectroradiometer (MODIS). 
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Supplementary Figure 20. 

The percentiles of downward shortwave solar radiation (Rad) when the ecosystem-scale 

optimal temperature (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) is observed in the 16-day averaged Rad distribution. The 16-day 

averaged Rad data is derived from CRU/NCEP 6-hourly datasets. 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜  is determined using 

MODIS NIRV during 2001-2013. 
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Supplementary Figure 21.  

The ecosystem-scale optimal temperature for vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) estimated from 

three different NDVI datasets. Spatial distribution of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 is estimated using AVHRR (a), SPOT 

(b), and MODIS (c), respectively. d, Latitudinal average 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 estimated from different datasets. 

For each estimate, the solid line and shaded area indicate the mean and s.d. of 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 summarized 

by latitude. 
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Supplementary Figure 22.  

Ecosystem-scale optimal temperature of vegetation productivity (𝑻𝒐𝒑𝒕
𝒆𝒄𝒐) derived from MODIS 

near-infrared reflectance of vegetation (NIRV) using daily maximum land surface 

temperature (𝑻𝒎𝒂𝒙
𝒔𝒖𝒓𝒇𝒂𝒄𝒆

). 𝑇𝑚𝑎𝑥
𝑠𝑢𝑟𝑓𝑎𝑐𝑒

 datasets were inferred from MODIS-Aqua with the overpass 

time of 1:30 P.M. (see Methods). Only pixels with annual mean NDVI value larger than 0.1 and 

detectable 𝑇𝑜𝑝𝑡
𝑒𝑐𝑜 are shown here. 
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Supplementary Table 1. 

The ecosystem-scale optimal temperature for vegetation productivity (𝑇𝑜𝑝𝑡
𝑒𝑐𝑜) derived from daily 

Gross Primary Productivity (GPP) and corresponding temperature measurements from eddy 

covariance sites. Data from all sites except for BR-Ban, BR-Cax, BR-Ji1, BR-Ji2, BR-Ma2, BR-

Sa1, BR-Sa2, BR-Sp1 were gathered from www.fluxdata.org.  

Site ID Latitude Longitude 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 (oC) Reference 

AT-Neu 47.1oN 11.3oE 23.5  74 

AU-Fog 12.5oS 131.3oE 29.5  -- 

AU-How 12.5oS 131.2oE 31.2  75 

AU-Tum 35.7oS 148.2oE 26.1  76 

AU-Wac 37.4oS 145.2oE 25.5  -- 

BE-Bra 51.3oN 4.5oE 23.2  77 

BE-Jal 50.6oN 6.1oE 28.5  -- 

BE-Lon 50.6oN 4.7oE 26.0  77 

BE-Vie 50.3oN 6oE 24.2  79 

BR-Ban 9.8oS 50.2oW 29.5  -- 

BR-Cax 1.7oS 51.5oW 32.5  -- 

BR-Ji1 10.8oS 62.4oW 31.5  -- 

BR-Ji2 10.1oS 61.9oW 31.5  -- 

BR-Ma2 2.6oS 60.2oW 29.5  -- 

BR-Sa1 2.9oS 55oW 33.5  -- 

BR-Sa2 3oS 54.5oW 28.5  -- 

BR-Sp1 21.6oS 47.6oW 28.5  -- 

BW-Ma1 19.9oS 23.6oE 29.8  80 

CA-Man 55.9oN 98.5oW 17.3  81 

CA-Mer 45.4oN 75.5oW 25.8  82 

CA-NS1 55.9oN 98.5oW 16.5  83 

CA-NS2 55.9oN 98.5oW 8.2  83 

CA-NS3 55.9oN 98.4oW 18.2  83 

CA-NS4 55.9oN 98.4oW 17.5  83 

CA-NS5 55.9oN 98.5oW 22.5  83 
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Site ID Latitude Longitude 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 (oC) Reference 

CA-NS6 55.9oN 99oW 21.5  83 

CA-NS7 56.6oN 99.9oW 19.5  83 

CA-Qcu 49.3oN 74oW 17.5  84 

CA-Qfo 49.7oN 74.3oW 17.2  84 

CH-Oe1 47.3oN 7.7oE 22.3  85 

CH-Oe2 47.3oN 7.7oE 16.5  85 

CZ-BK1 49.5oN 18.5oE 23.5  86 

DE-Bay 50.1oN 11.9oE 23.8  87 

DE-Geb 51.1oN 10.9oE 16.5  88 

DE-Gri 50.9oN 13.5oE 23.0  89 

DE-Hai 51.1oN 10.5oE 23.8  90 

DE-Kli 50.9oN 13.5oE 29.0  91 

DE-Meh 51.3oN 10.7oE 23.0  92 

DE-Tha 51oN 13.6oE 23.7  93 

DE-Wet 50.5oN 11.5oE 20.1  94 

DK-Lva 55.7oN 12.1oE 15.5  89 

DK-Ris 55.5oN 12.1oE 17.5  91 

DK-Sor 55.5oN 11.6oE 21.7  95 

ES-ES1 39.3oN 0.3oW 22.5  86 

ES-ES2 39.3oN 0.3oW 30.5  88 

ES-LMa 39.9oN 5.8oW 18.8  96 

ES-VDA 42.2oN 1.4oE 17.8  97 

FI-Hyy 61.8oN 24.3oE 21.8  98 

FI-Kaa 69.1oN 27.3oE 16.9  -- 

FI-Sod 67.4oN 26.6oE 16.1  98 

FR-Fon 48.5oN 2.8oE 26.0  97 

FR-Gri 48.8oN 2oE 18.5  97 

FR-Hes 48.7oN 7.1oE 24.3  99 

FR-Lam 43.5oN 1.2oE 18.5  -- 

FR-LBr 44.7oN 0.8oW 25.0  100 
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Site ID Latitude Longitude 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 (oC) Reference 

FR-Lq1 45.6oN 2.7oE 22.8  89 

FR-Lq2 45.6oN 2.7oE 21.5  89 

FR-Pue 43.7oN 3.6oE 17.0  101 

HU-Bug 46.7oN 19.6oE 25.5  -- 

HU-Mat 47.8oN 19.7oE 21.5  102 

ID-Pag 2.3oN 114oE 28.0  103 

IE-Ca1 52.9oN 6.9oW 16.2  89 

IE-Dri 52oN 8.8oW 16.5  104 

IL-Yat 31.3oN 35.1oE 23.7  -- 

IT-Amp 41.9oN 13.6oE 16.8  89 

IT-BCi 40.5oN 15oE 27.5  97 

IT-Col 41.8oN 13.6oE 20.7  105 

IT-Cpz 41.7oN 12.4oE 22.8  106 

IT-Lav 46oN 11.3oE 17.5  107 

IT-Lec 43.3oN 11.3oE 13.5  108 

IT-LMa 45.6oN 7.2oE 12.0  -- 

IT-Mal 46.1oN 11.7oE 11.0  89 

IT-MBo 46oN 11oE 17.5  109 

IT-Non 44.7oN 11.1oE 22.8  86 

IT-PT1 45.2oN 9.1oE 23.5  109 

IT-Ren 46.6oN 11.4oE 13.5  109 

IT-Ro1 42.4oN 11.9oE 19.2  110 

IT-Ro2 42.4oN 11.9oE 19.9  111 

IT-SRo 43.7oN 10.3oE 16.6  112 

NL-Ca1 52oN 4.9oE 21.8  89 

NL-Hor 52oN 5.1oE 25.5  113 

NL-Lan 52oN 4.9oE 23.5  -- 

NL-Loo 52.2oN 5.7oE 20.6  114 

PL-wet 52.8oN 16.3oE 24.5  115 

PT-Esp 38.6oN 8.6oW 19.8  -- 
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Site ID Latitude Longitude 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 (oC) Reference 

PT-Mi1 38.5oN 8oW 20.5  116 

PT-Mi2 38.5oN 8oW 19.5  96 

RU-Fyo 56.5oN 32.9oE 24.4  117 

RU-Ha1 54.7oN 90oE 26.5  118 

SE-Deg 64.2oN 19.5oE 18.5  118 

SE-Fla 64.1oN 19.5oE 15.3  118 

SE-Nor 60.1oN 17.5oE 18.5  -- 

SE-Sk1 60.1oN 17.9oE 16.5  -- 

SE-Sk2 60.1oN 17.8oE 16.5  -- 

UK-EBu 55.9oN 3.2oW 19.5  96 

UK-ESa 55.9oN 2.9oW 17.5  108 

UK-Gri 56.6oN 3.8oW 13.7  120 

UK-Ham 51.2oN 0.9oW 19.0  -- 

UK-PL3 51.5oN 1.3oW 20.5  -- 

US-ARM 36.6oN 97.5oW 22.0  121 

US-Aud 31.6oN 110.5oW 35.8  96 

US-Bar 44.1oN 71.3oW 23.0  122 

US-Bkg 44.3oN 96.8oW 25.0  123 

US-Blo 38.9oN 120.6oW 24.4  124 

US-Bo1 40oN 88.3oW 23.1  97 

US-FPe 48.3oN 105.1oW 16.5  96 

US-Goo 34.3oN 89.9oW 29.3  96 

US-Ha1 42.5oN 72.2oW 24.3  125 

US-Ho1 45.2oN 68.7oW 22.9  126 

US-Ho2 45.2oN 68.7oW 22.3  127 

US-Me4 44.5oN 121.6oW 17.5  128 

US-MMS 39.3oN 86.4oW 29.9  129 

US-MOz 38.7oN 92.2oW 27.5  130 

US-Ne1 41.2oN 96.5oW 31.2  131 

US-Ne2 41.2oN 96.5oW 30.5  131 
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Site ID Latitude Longitude 𝑻𝒐𝒑𝒕
𝒆𝒄𝒐 (oC) Reference 

US-Ne3 41.2oN 96.4oW 29.2  131 

US-Oho 41.6oN 83.8oW 30.0  132 

US-PFa 45.9oN 90.3oW 21.7  133 

US-SP2 29.8oN 82.2oW 26.5  97 

US-SP3 29.8oN 82.2oW 28.0  97 

US-Syv 46.2oN 89.3oW 26.8  134 

US-Ton 38.4oN 121oW 18.5  135 

US-Var 38.4oN 121oW 17.7  135 

US-WBW 36oN 84.3oW 27.1  -- 

US-WCr 45.8oN 90.1oW 22.8  137 

ZA-Kru 25oS 31.5oE 31.0  138 
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Supplementary Table 2. 

List of models that participated in the phase five of Coupled Model Intercomparison Project 

(CMIP5) used in this study.  

 Model Name RCP2.6 RCP4.5 RCP8.5 

1 ACCESS1-0   √ 

2 ACCESS1-3   √ 

3 BNU-ESM √ √  

4 CMCC-CESM   √ 

5 CMCC-CM  √  

6 CMCC-CMS  √  

7 CNRM-CM5 √ √  

8 CSIRO-Mk3-6-0 √ √  

9 CanESM2 √ √ √ 

10 EC-EARTH  √ √ 

11 FGOALS-g2 √ √ √ 

12 IPSL-CM5A-MR √  √ 

13 MIROC-ESM √  √ 

14 MIROC5 √  √ 

15 MPI-ESM-LR √ √  

16 MPI-ESM-MR √ √ √ 

17 MRI-CGCM3 √ √  

18 NorESM1-M √   

19 bcc-csm1-1 √ √ √ 

20 inmcm4  √  
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